The effects were studied of dodecyltrimethylammonium chloride (DTAC), dodecyltrimeth ylammonium bromide (DTAB) and dodecyltrimethylammonium iodide (DTAI) on thermo tropic phase behaviour of phosphatidylcholine bilayers, as well as on 'H NMR and 31P NMR spectra, in the presence of diphenyltin dichloride (DPhT) and triphenyltin chloride (TPhT). The obtained results indicate that in the presence of the surfactant studied the interaction of phenyltin compounds with model membranes was changed and the changes depended on the kind of the counterion. The surfactants studied (especially DTAC) decrease the ability of phenyltin compounds to induce structural changes in the bilayer. It is suggested that DTAB, and especially DTAC, prevent DPhT induced interdigitated phase formation as well as formation of an inverted hexagonal phase (Hn)
Introduction
Despite of toxic activity organometallic com pounds are widely used in industry for example in the production of plastics, wood protection, antifoulings agents, textiles and leather, and in agricul ture as pesticides (Fent, 1996; Crowe, 1987a; Crowe, 1987b) . In part the toxicity may be due to their interaction with membranes and consequent alteration of the structure of membranes. For that reason the interaction of organometallic com pounds with model and also biological membranes are intensively studied ( In previous papers (Rözycka-Roszak, et al., 2000; Rözycka-Roszak and Pruchnik, 2001) we studied the effect of diphenyltin dichloride (D PhT ), triphenyltin chloride (TPhT) and tetraphenyltin (TTPhT) on thermotropic phase behavi our and structure of model membranes. We found that D PhT and TPhT significantly affect phase transition and structure while TTPhT showed a small effect. In this paper we studied the influence of phenyltin compounds on thermotropic phase behaviour in the presence of surfactants. A ccord ingly we studied D PhT and TPhT (showing a sig nificant effect on structure) and the commonly in the case of TPhT/DPPC liposomes.
used surfactants like dodecyltrimethylammonium chloride (D T A C ), dodecyltrimethylammonium bromide (D T A B ) and dodecyltrimethylammon ium iodide (D T A I). The effects of DTAC, D TAB
and D TAI on thermotropic phase behaviour of phosphatidylcholine bilayers were studied pre viously (Rözycka-Roszak and Pruchnik, 2000). The surfactants were added either to the water phase or directly to the lipid phase (a mixed film was formed). The effects of particular surfactants on the main phase transition (T m) were more pro nounced when they were added to the water phase instead of the lipid phase. That is why in this paper the surfactants were added to the water phase. Surfactants are water pollutant and enter the membrane through the water phase. Our studies were prompted by the frequent use of metalloorganic compounds in the presence of surfactants.
As done previously we applied differential scan ning calorimetry (D SC ) and used nuclear magnetic resonance ( JH N M R and 31P M R ), which is one of the most powerful techniques to study biological and model membranes (Fenske, 1993; Wu, 1996) . 
Materials and Methods

Results
Differential scanning calorimetry (D SC )
The (Fig. 1) . From *H NM R studies it follows that in the presence of DPhT the DTAC and DTAB are less embedded into liposomes than in the absence of DPhT. So, the lower effect of D TAB on Tm mentioned above may be attributed to a smaller amount of D TAB embedded to lipo somes. DTAC decreases r m in the presence of The surfactants studied (especially DTAC) decrease essentially the ability of phenyl tin com pounds to induce structural changes in the bilayer. In a previous work (Rözycka-Roszak et a l, 2000) we suggested that the toxicity of phenyltin com pounds may be related to structural changes they induce in the bilayers. So we hypothesise that the addition of a surfactant, especially DTAC, decreases the toxicity of the phenyltin com pounds studied.
A cknow ledgem ent
This work was supported by the Polish Research Comm ittee (K B N ), grant no. P 0 4 G 077 12.
